Corrádi and Hajnal [1] showed that any graph of order at least 3k with minimum degree at least 2k contains k vertex-disjoint cycles. This minimum degree condition is sharp, because the complete bipartite graph K 2k−1,n−2k+1 does not contain k vertex-disjoint cycles. About the existence of vertex-disjoint cycles of the same length, Thomassen [4] conjectured that the same minimum degree condition will suffice, if the graph has sufficiently many vertices. This conjecture was settled by Egawa [2] for k ≥ 3, and by Verstraëte [5] for all k ≥ 2. (Note that Verstraëte's result is weaker than Egawa's for k ≥ 3.)
THEOREM 1. For any positive integer k, there exists an integer n k such that if
G is a graph of order at least n k and with minimum degree at least 3k + 8, then G contains k vertex-disjoint chorded cycles of the same length.
Moreover, we can prove the following theorem. In fact, we believe that the minimum degree condition 3k + 8 in these theorems can be replaced by 3k, which is best possible by considering K 3k−1,n−3k+1 .
The proof of Theorems 1 and 2 is essentially an application of the following result.
THEOREM 3.
Let G be a multigraph of order n with minimum degree at least 5. Then G contains a chorded cycle of length at most 300 log 2 n. Theorem 3 is best possible in the sense of minimum degree condition. For example, let G be the multigraph obtained from a cycle of length n by duplicating each edge. Then, G is 4-regular, and all chorded cycles in G has length n.
In asking the existence of short chorded cycles for a simple graph, we conjecture as follows: CONJECTURE 1. There exists a constant α such that if G is a simple graph of order n with minimum degree at least 3, then G contains a chorded cycle of length at most α log 2 n.
Note that for a simple graph, minimum degree at least 3 guarantees the existence of a chorded cycle, but average degree at least 3 does not. For example, let G be the graph obtained from K n by subdividing each edge once. Then, the average degree of G tends to 4 as n → ∞.
